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SUBJECT: Skylab  LOX Tank Vent L ines  
and Nozzle Temperatures  
Case 6 2 0  

MEMORANDUM FOR F I L E  

DATE: September 2 1 ,  1 9 7 0  

FROM: D. P .  Woodard 

A s  p o i n t e d  o u t  i n  a r e c e n t  t r i p  r e p o r t  , 
Skylab  OWS LOX t a n k  v e n t  l i n e s  f r e e z e  t o  t h e  e x t e n t  
e x h a u s t  f low i s  r e s t r i c t e d ,  h e a t e r s  may be r e q u i r e d  
p r e v e n t  b lockage .  A t t ached  t e m p e r a t u r e  d a t a  show 
lower a f t  s k i r t  s e c t i o n  o f  t h e  OWS, t o  which t h e  c o l d e r  
v e n t  n o z z l e  i s  a t t a c h e d ,  i s  l i k e l y  t o  r e a c h  t e m p e r a t u r e s  
below -90'F. A t  a Beta-angle  of -30 d e g r e e s ,  t h e  v e n t  
p e n e t r a t i o n  through t h e  LOX t a n k  dome, t h e  v e n t  valve,  and 
t h e  colder v e n t  l i n e  are  a l l  i n  close p rox imi ty  t o  LOX 
dome surfaces  hav ing  t e m p e r a t u r e s  o f  abou t  20°F. However, 
a f t  s k i r t  temperakures  t o  which these components are exposed 
r a d i a t i v e l y  w i l l  v a r y  f r o m  a b o u t  -40  t o  -90'F. 

t h e  a f t  end o f  t h e  OWS. 
a f t  LOX t a n k  ( F i g u r e  1) i n  s e c t o r  8 ( F i g u r e  2 ) ,  b r anches  
th rough  t h e  v e n t  v a l v e ,  and f o l l o w s  two c i r c u i t o u s  p a t h s  
l y i n g  below t h e  LOX tank  dome. Non-propulsive n o z z l e s  are . 
l o c a t e d  i n  sectors 2 and 6 of t h e  lower a f t  s k i r t  2 .  

F i g u r e s  1 and 2 show t w o  c r o s s - s e c t i o n a l  views through 
I The v e n t  l i n e  p e n e t r a t e s  t h e  upper  

Temperatures  o f  p o r t i o n s  o f  t h e  OWS a f t  end t h a t  
ec t  t h e  p e n e t r a t i o n ,  v a l v e ,  l i n e s ,  and n o z z l e s  are  g i v e n  
Table  1. These d a t a  are keyed t o  F i g u r e s  1 and 2 t h rough  

OWS the rma l  model node numbers g i v e n  i n  Column 1. The 
main ing  columns show t empera tu res  a t  one- ten th  o r b i t  i n t e r -  
Is beg inn ing  a t  o r b i t a l  noon. The computa t ions  are based  

b i t ,  a B e t a  a n g l e  o f  -30 d e g r e e s ,  a foam i n s u l a t e d  common 
lkhead ,  and a p a r t i a l l y  s t r i p e d  OWS me teo ro id  s h i e l d  a s  

shown i n  F i g u r e  3 .  I n  a d d i t i o n ,  s u f f i c i e n t  h e a t  h a s  been 
ded t o  t h e  OWS i n t e r i o r  t o  m a i n t a i n  a 70°F atmosphere 

r e a s o n a b l y  t y p i c a l  c o n d i t i o n s :  t h e  b a s e l i n e  s o l a r  i n e r t i a l  

p e r a t u r e  immediately above t h e  common bulkhead .  

R e f e r r i n g  t o  Tab le  1, t h e  v e n t  p e n e t r a t i o n  and v a l v e  
c l o s e  t o  LOX tank  node 6208 which has  a r e a s o n a b l y  

s t a n t  t e m p e r a t u r e  of  about  20'F. Both a re  exposed t o  
r t  t e m p e r a t u r e s  (node 7208) which v a r y  f r o m  a b o u t  -40  t o  

( "Tr ip  Repor t  - Skylab Vent ing P r o p u l s i o n  Meeting - 
lase 620, P.  G .  Smith,  August 2 1 ,  1 9 7 0 .  
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-70'F. The c o l d e r  v e n t  l i n e  f o l l o w s  c l o s e l y  below nodes 
6 2 0 7  and 6206 which are nea r  20°F; t h e  r e s p e c t i v e  a f t  
s k i r t  s u r f a c e s  (nodes 7207 and 7206) a g a i n  are c o l d ,  va ry -  
i n g  from a b o u t  -40  t o  -80°F .  I n  c o n t r a s t ,  t h e  o p p o s i t e  
v e n t  l i n e  and n o z z l e  are much w a r m e r :  nodes 6 1 0 1  and 6102 
are around 30°F;  and t h e  nozz le  node 7 2 0 2 ,  which i s  exposed 
t o  t h e  sun ,  var ies  from approximate ly  15  t o  90'F. 

Temperature  o f  t h e  c o l d e r  n o z z l e  node ( 7 2 0 6 )  i s  
dependent  on B e t a ,  be ing  exposed more o r  less t o  t h e  e a r t h  
as B e t a  v a r i e s .  F i g u r e s  4 and 5 show t h e  t empera tu re  v a r i a t i o n  
of node 7206  f o r  B e t a  a n g l e s  from 0 t o  + 7 3 . 5  d e g r e e s .  A s  shown 
i n  b o t h  f i g u r e s ,  t e m p e r a t u r e s  below -90rF w i l l  o c c u r .  

1 0  2 2- DPW-me f 

At tachments  
Tables 
F i g u r e s  



TABLE 1 

OWS AFT END TEMPERATURES, "F 
NOON ORBIT INTERVALS - 

NODE 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 

6101 28.9 28.7 28.7 28.8 29.0 29.2 29.3 29.3 29.2 29.0 
6102 30.3 30.2 30.1 30.3 30.5 30.7 30.8 30.8 30.6 30.4 
6103 30.3 30.2 30.1 30.2 30.5 30.7 30.8 30.8 30.6 30.4 
6104 28.8 28.7 28.6 28.7 28.9 29.2 29.3 29.3 29.1 28.9 
6105 27.1 27.0 26.9 27.0 27.2 27.4 27.6 27.6 27.4 27.2 
6106 26.9 26.8 26.7 26.8 27.0 27.2 27.3 27.3 27.2 27.0 
6107 27.0 26.9 26.9 26.9 27.1 27.3 27.5 27.5 27.3 27.2 
6108 27.4 27.3 27.2 27.3 27.5 27.7 27.9 27.8 27.7 27.5 
6201 25.0 25.0 25.2 25.5 25.8 25.9 25.9 25.6 25.3 25.1 
6202 30.2 30.3 30.6 31.1 31.5 31.5 31.3 30.8 30.4 30.2 
6203 30.3 30.4 30.7 31.1 31.5 31.5 31.3 30.9 30.5 30.3 
6204 25.0 24.9 25.0 25.2 25.5 25.7 25.7 25.5 25.3 25.1 
6205 19.6 19.4 19.5 19.6 19.8 20.0 20.0 20.0 19.9 19.7 
6206 19.4 19.3 19.4 19.6 19.8 20.0 20.0 19.9 19.7 19.5 
6207 19.5 19.4 19.5 19.8 20.0 20.1 20.2 20.1 19.8 19.6 
6208 20.3 20.3 20.4 20.6 20.9 21 .o 21 .o 20.9 20.7 20.4 
6301 28.4 30.8 35.1 40.0 43.1 42.1 38.5 33.4 29.5 27.9 
6302 
6303 
6304 
6305 
6306 
6307 
6308 
7101 
7102 
7103 
7104 
7105 
7106 
7107 
7108 
7201 
7202 
7203 
7204 
7205 

39.3 43.2 
39.4 42.8 
28.3 29.8 
- .2 - .4 

.4 .6 

.6 .8 

.4 1 .o 
49.4 51.8 

110.6 114.2 
111.3 114.6 
49.7 50.8 

-20.1 -19.9 
-18.5 -17.2 
-11.3 - 9.3 
- 7.8 - 6.1 

1.1 10.5 
63.0 71.7 
62.2 69.0 

- 3.4 - 1.0 
-75.9 -74.6 

48.7 54.7 57.2 53.2 46.9 
47.6 53.1 55.6 52.0 46.2 
32.9 37.1 40.4 40.1 37.4 

.7 2.6 4.3 5.2 5.1 
2.1 4.0 5.4 6.0 5.6 
2.6 4.8 6.4 7.0 6.5 
3.1 5.5 7.2 7.5 6.8 

54.2 56.3 56.8 54.9 52.0 
117.9 121.5 121.9 117.5 111.9 
117.9 121.3 121.7 117.6 112.3 
52.2 53.7 54.4 53.1 51.1 

-19.6 -19.4 -19.4 -19.4 -19.6 
-15.9 -15.9 -15.0 -15.5 -16.3 
- 7.2 - 6.2 - 6.2 - 6.9 - 8.1 
- 4.3 - 3.3 - 3.2 - 3.8 - 4.9 

17.6 21.1 8.7 - 5.5 -18.1 
80.6 88.7 64.6 42.6 25.2 
76.9 86.0 64.7 46.5 32.0 
4.3 11.6 6.4 6.8 - 5.3 

-72.3 -70.5 -69.3 -69.2 -70.0 

39.8 
39.6 
33.2 
4.1 
4.4 
5.1 
5.1 

48.6 
105.7 
106.5 
48.7 

-1 9.7 
-17.2 
- 9.5 
- 6.1 
-26.3 

15.2 
22.3 

-11.5 
-72.1 

36.3 36.8 
36.4 37.1 
29.7 28.3 
2.6 1 .o 
2.8 1.3 
3.3 1.6 
3.1 1.4 

46.9 47.5 
104.4 107.0 
105.5 108.0 
47.8 48.5 

-19.9 -20.1 
-18.2 -18.8 
-11.0 -11.9 
- 7.4 - 8.2 
-18.3 - 9.0 

37.3 52.5 
42.4 54.4 

- 6.4 - 4.4 
-74.5 -75.8 

7 2 0 8  
7301 
7302 
7303 
7304 
7305 
7306 
7307 
7308 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
8101 
8102 
81 03 
81 04 
8105 
8106 
8107 
8108 
531 
532 
533 
534 
535 
536 
537 
538 

7206 -73.4 -64.8 -60.8 -62.4 - 6 7 . 3  -73.6 -79.8 -84.4 -85.9 -82.0 
7207 -61.6 -48.1 -43.8 -48.1 -56.6 -65.8 -74.4 -81.0 -82.9 -76.2 

-55.9 -44.4 -39.6 -42.0 -48.5 -56.8 -65.0 -71.4 -73.3 -67.9 
-10.3 -36.3 -64.8 -88.1 -99.5 -98.2 -67.7 

-46.9 
-46.4 
-67.0 
-92.1 
-92.0 
-94.3 
-89.8 

66.8 
170.3 
168.4 
58.4 

-55.8 
-45.7 
-30.2 
-28.2 

26.3 
81.8 
81.0 
21.3 

-37.6 
-25.4 
-40.3 
-29.2 
140.3 
233.7 
228.3 
106.1 
-68.1 
-13.0 

33.9 
25.9 

-11.3 
7.5 
7.2 

-12.7 
-35.6 
-33.6 
-34.5 
-31.1 

78.5 
181.5 
178.1 
63.3 

-53.9 
-36.2 
-15.3 
-15.6 

38.4 
94.5 
91.9 
28.5 

-31.7 
-15.3 

-17.2 
140.1 
234.9 
228.9 
107.9 

10.6 
57.0 
47.9 

-26.5 

-59.2 

21.1 
36.5 
35.8 
18.5 

- .2 
2.7 
3.0 
5.3 

84.0 
189.7 
185.8 
68.8 

-53.4 
-35.4 
-15.1 
-14.5 

49.4 
107.0 
104.0 
38.5 

-23.9 
- 7.3 
-1 5.8 
- 7.8 
129.8 
238.1 
234.4 
11 5.2 
-60.9 
-14.2 

12.8 
14.2 

8.1 
23.1 
22.4 
5.5 

-1 2.4 
- 9.6 
- 8.9 
- 6.9 

84.6 
195.6 
193.1 
74.6 

-54.8 
-41.2 
-24.4 
-21.8 

54.3 
114.7 
11 2.8 
46.3 

-19.8 
- 6.5 

- 6.9 
117.5 
239.9 
240.3 
122.0 
-71.6 
-55.7 
-44.7 
-34.2 

-14.6 

4.7 
4.3 

-12.1 
-30.7 
-28.6 
-28.1 

58.4 
142.1 
142.1 
55.4 

-55.8 
-48.1 
-35.1 
-30.7 

-25.9 

42.3 
88.3 
88.0 
38.6 

-18.0 
- 8.8 
-17.9 
- 9.8 

1.5 
37.2 
43.9 
22.7 

-78.3 
-89.0 
-88.8 
-72.4 

-22.7 
-22.6 
-36.8 
-55.3 
-54.1 
-54.1 
-51.5 

35.1 
101.5 
104.5 
39.3 

-56.5 
-54.8 
-44.7 
-39.4 

28.9 
64.1 
65.3 
29.0 

-13.4 
-19.2 

-24.1 
-15.3 
-49.4 
-11.5 

5.8 

-83.1 
-114.4 
-120.1 
-102.2 

- 8.2 

-52.0 
-51.2 
-63.9 
-82.6 
-82.5 
-83.1 
-80.1 

18.0 
74.6 
79.9 
27.6 

-57.3 
-60.3 
-52.6 
-46.6 

16.2 
44.4 
46.2 
18.6 

-23.1 
-19.1 
-31.6 
-22.0 
-74.0 
-30.5 
- 8.6 
-22.0 
-87.1 

-131.0 
-140.8 
-122.0 

-75.7 
-74.4 
-86.0 

-104.9 
-1 05.6 
-107.0 
-103.4 

10.2 
66.3 
71.8 
21.5 

-58.4 
-63.9 
-58.0 

7.0 
33.2 
35.1 
10.0 

-28.6 
-24.9 

-51.6 

-39.2 
-28.6 
-55.3 

27.6 
44.7 

- 9.3 
-91.8 

-136.2 
-148.8 
-1 29.0 

-84.7 
-83.3 
-96.8 

-1 17.6 
-118.9 
-121.1 
-117.0 

31.4 
118.9 
122.7 
40.2 

-59.3 
-64.3 
-58.8 

12.7 
55.2 
56.6 
14.9 

-34.1 
-29.4 
-45.6 
-34.1 

-52.3 

82.1 
232.8 
232.2 
94.3 

-93.8 
-124.0 

-1 12.9 
-131.5 

-79.5 
-78.3 
-95.9 

-1 19.6 
-120.7 
-1 23.4 
-118.8 

50.3 
151.6 
152.2 
51.8 

-58.1 
-57.8 
-49.3 
-44.0 

18.1 
70.0 
70.7 
17.9 

-37.9 
-30.6 
-47.3 
-35.4 
126.5 
236.0 
230.8 
108.3 
-82.7 
-75.9 
-60.4 
-51.0 

SOLAR INERTIAL ORBIT, f l =  -30'. QlNTERNAL = O ,  TGAS = 7OoF, INSULATED - T225 STRIPING 
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